Spatial, temporal, and genetic heterogeneity in host populations and the design of immunization programmes.
The relevance of heterogeneity in infectious disease transmission to the design of immunization programmes is examined by the use of simple deterministic models of recurrent epidemic behaviour. In the context of spatial heterogeneity it is shown that an optimal vaccination programme, which concentrates on groups with relatively high density, can lead to eradication with overall coverage levels less than those estimated by a model which assumes homogeneity in host spatial distribution. Age-related heterogeneity in transmission can result in higher or lower coverage levels than those predicted by models which assume age-independent transmission, depending on the quantitative detail of how transmission changes with age. Genetic heterogeneity in host susceptibility to infection is shown to produce effects that are similar to those induced by age-related changes in transmission. It is concluded that much greater attention should be focused on transmission heterogeneity in future work on models of recurrent epidemic behaviour and the design of immunization programmes.